.
the response modulation hypothesis by Newman and col-118 leagues (Patterson & Newman, 1993 ; Wallace, Bachorowski, 119 & Newman, 1991; Wallace & Newman, 1990) , disinhibited 120 behavior is particularly likely in instances where BAS activi-121 ties dominate BIS activities when both systems are activated. 122 When this occurs among BAS-dominant or impulsive indi-123 viduals, "go" or approach response sets associated with the 124 attainment of reward predominate and are difficult to modify, 125 even when response contingencies have shifted or become 126 incompatible with goal-directed behavior. At the heart of 127 this failure to appropriately adjust or regulate behavior are 128 impairments in the regulation of attentional resources to non-129 dominant cues that have informational value for ongoing be-130 haviors. In the case of BAS-dominant individuals, dominant 131 cues that primarily influence responding are those associated 132 with reward. For such individuals, attentional resources are 133 largely allocated to cues and behaviors associated with re-134 ward or its attainment, and attentional resources are largely 135 unallocated to non-dominant cues that have relevance for 136 ongoing behavior, such as those that signal potential pun-137 ishment. Consequently, persons who fail to attend to non-138 dominant cues are unlikely to have their behavior modified 139 by them, and the dominant response set will persist even 140 though it may no longer be effective or adaptive (MacCoon, 141 Wallace, & Newman, 2004; Patterson & Newman, 1993) .
142
In a mixed incentive context where both rewards and pun-143 ishers are simultaneously contingent on behavior (R + P), 144 Newman's model would predict that BAS dominant individ-145 uals would (a) be oriented and allocate disproportionately 146 more ongoing attention to dominant S + cues, and (b) allo-147 cate disproportionately less attention to non-dominant cues, 148 which would include S − stimuli and performance feedback 149 following punishment. As a result of the combined effect 150 of these factors, disinhibited persons compared to others 151 would be expected to commit more passive avoidance er-152 rors (PAEs), which are commission errors characterized by 153 the inability to withhold responses to S − stimuli. In such 154 instances, BAS dominance over the BIS results in a tendency 155 whereby responding for reward is stronger than the tendency 156 to inhibit responding that may lead to punishment, which 157 results in a PAE. Consistent with the response modulation 158 hypothesis, research has demonstrated a greater tendency 159 among disinhibited adults to make more PAEs than controls 160 while simultaneously responding for reward (e.g., 
164
One common experimental paradigm used to evaluate re-165 sponse modulation deficits is the go/no-go task. When mixed 166 incentives (rewards and punishers) are contingently avail-167 able for responding during the go/no-go task, a participant 168 is challenged to maintain response performance (i.e., a "go" 169 response or to key press in the presence of S + stimuli) while 170 U N C O P. However, the most PAEs among ADHD youth were ob-224 served in the R + P condition compared to the remaining 225 two. This finding was interpreted as consistent with the gen-226 eral response inhibition deficit model as well as Newman's 227 response modulation hypothesis.
228
Newman's response modulation hypothesis as applied to 229 ADHD has been generally supported while some limitations 230 have also been suggested. The present study consequently 231 sought to simultaneously evaluate several predictions asso-232 ciated with Newman's response modulation model while at 233 the same time controlling for the potential influence of other 234 variables that covary with ADHD. A unique aspect of this 235 study is that it directly evaluates the role of response re-236 flection in relation to disinhibited behavior, something that 237 other investigations of Newman's theory with ADHD sam-238 ples have not previously explored. In relation to these general 239 study objectives, several specific hypotheses were tested or 240 explored, and these are delineated below.
241
First, the present study sought to examine whether adoles-242 cent youth diagnosed with ADHD relative to normal controls 243 would make more PAEs in a mixed incentive (R + P) con-244 text in order to further clarify the potential utility of the 245 response modulation hypothesis in accounting for inhibitory 246 deficits that characterize ADHD. Consistent with predictions 247 from the response modulation hypothesis and findings from 248 Iaboni et al. (1995) , we hypothesized that the greatest dif-249 ferences in PAE commission by members of the two groups 250 would occur within the last blocks of trials. That is, those 251 with ADHD were hypothesized to demonstrate a flatter learn-252 ing curve over time, thus suggesting a comparative deficit in 253 efficient responding to punishment signals by withholding 254 responses when simultaneously responding for reward.
255
Second, there is a growing consensus that dimensional 256 representations of disorder concepts are frequently associ-257 ated with greater reliability indices, often more conceptually 258 congruent with the population variability and continuous dis-259 tribution of features that define disorders, and more appro-260 priate for hypothesis testing than categorical representations 261 (Farmer, 2000 sivity" is at times defined as responding "without reflec-
298
tion" (e.g., Doob, 1990; Kagan, 1966 
361
To be included in the ADHD group, a participant would 362 have met each of the following criteria: (a) DSM-IV-TR diag-363 nostic criteria for ADHD based on the clinician summary of 364 the K-SADS-PL parent and adolescent interview, whereby 365 parental report information related to the presence versus ab-366 sence of externalizing symptoms would supercede the ado-367 lescent report in the event of a discrepancy, (b) a T-score 368 ≥ 65 on at least one of the ADHD subscales of the CRS-R 369 parent form, and (c) evidence of ADHD symptoms prior to 370 the age of seven established either through a past diagnosis 371 of ADHD or, among new cases, through parental report and 372 past school report cards. to the presence of the stimuli by depressing the space bar, 445 he or she received immediate feedback (i.e., the word "Cor-446 rect" which appeared in big blue letters across the center of 447 the computer monitor) and was awarded with 10 / c by the 448 experimenter who placed a coin in a dish positioned next 449 to him or her. The remaining 6 numbers were negative dis-450 criminative stimuli (S − ). When a participant responded to 451 these stimuli, he or she received immediate feedback (i.e., 452 the word "Wrong" which appeared in big red letters across 453 the center of the computer monitor). The experimenter also 454 removed a 10 / c coin from the dish. To avoid punishment (i.e., 455 the "Wrong" feedback and the loss of 10 / c) when S − were 456 presented, participants had to withhold responding. That is, 457 punishment could be avoided during the task by passive 458 avoidance. A failure to withhold responding in the presence 459 of an S − signal was regarded as a passive avoidance error 460 (PAE). If the participant did not respond to an S + or S − 461 within a 3 s time period, no feedback was provided and a new 462 trial was automatically initiated. If the participant responded 463 to a number by pressing a key, feedback was presented for a 464 maximum of 7 s or until the subject terminated it by press-465 ing a key to initiate the next trial. The inter-trial interval 466 between number presentations was 1 s. All participants 467 Notes. K-SADS-PL = Schedule for affective disorders and schizophrenia for school-age children-present and lifetime version; ADHD = Attention-deficit/hyperactivity disorder; CRS-R = Conners' rating scales-revised.
began the study with $1.50, and were allowed to keep what-468 ever earnings they accrued by the end of the task. aloud by the experimenter as participants followed along.
472
These instructions included a brief description of trial and 473 error learning, a summary of the main purpose of the task
474
(i.e., to discern when to press a key following the presenta- to participants was to earn as much money as possible.
480
The baseline phase consisted of 18 trials. Stimulus presen- 
487
Ninety-six treatment trials followed baseline training.
488
During these trials, each S + and S − appeared with equal 
493
In the primary analyses, response data were analyzed accord-
494
ing to trial block in order to evaluate possible differences in
495
responding as a function of length of the exposure to task 496 contingencies.
497
1 Because of research that suggests sensitivity and responsiveness to reinforcement contingencies among disinhibited and control groups varies in accordance with the magnitude or intensity of reinforcers (Slusarek, Velling, Bunk, & Eggers, 2001), we note as points of reference that 10 cents in New Zealand currency was approximately equal to 8.5 cents in Canadian currency and 6.5 cents in US currency at the time this study was conducted.
The primary dependent variable from the computer task 498 was the number of PAEs (i.e., responding rather than in-499 hibiting a response to an S − ) committed during treatment 500 trials. In secondary analyses, the number of omission errors 501 (OEs; instances of non-responding to an S + ) committed 502 during treatment trials was also evaluated. This study also 503 considered the role that reflection on task performance (i.e., 504 the median amount of time, in milliseconds, that subjects 505 viewed response-contingent feedback) had on actual task 506 performance, as well as associations that reflection on re-507 sponse feedback had with group membership.
508

Results
509
Preliminary analyses
510
Participant characteristics as a function of group
membership
512
A series of preliminary analyses examined the distribution 513 of demographic characteristics in relation to group member-514 ship. The sex distribution was similar among the ADHD and 515 control groups, X 2 (1, N = 41) = 1.10, ns. Similarly, no age 516 differences were noted as a function of group, t(39) = 0.53, 517 nor were any significant differences noted in socioeconomic 518 status, t(38) = 0.17. The mean socioeconomic status of the 519 sample was 56.30 (SD = 20.67), which is indicative of mid-520 dle socio-economic status.
521
As would be expected, the control and ADHD groups 522 significantly differed on indices of self-and parent-523 reported ADHD symptomatology as assessed by the CRS-R 524 (Table 1) Notes. PAE = passive avoidance error, ADHD = attentiondeficit/hyperactivity disorder. Correlations were first computed to evaluate the associa-690 tion between overall PAE frequency and parent-rated anx-691 ious/depressed symptomatology. For both groups combined, 692 a significant positive association was observed (r = .35, p 693 < .05). When correlations were computed to evaluate the 694 strength of the association between PAE frequency and 695 anxious/depressed symptomatology for each trial block, 696 stronger associations were evident for the last two blocks 697 (rs: Block 1 = .16, ns; Block 2 = .31, p < .05; Block 3 = .46, 698 p < .01).
Springer
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699
When the proportion of parent-rated anxious/depressed 700 symptomatology was used as a covariate, no significant effect 701 remained for group, F(1,37) = 2.29. A trend for trial block, 702 however, was observed, F(2, 74) = 2.66, p < .08, η 2 = .07. 3 It is possible that adolescents might be more accurate reporters of internalizing experiences than parents. Consequently, this analysis was rerun, with youth-rated anxious and depressed symptoms on the CRS-R (Conners, 1997) used as the covariate among participants for whom such data were available (n = 21 for controls, n = 17 for the ADHD group). No significant effect was obtained for trial block, F(2, 70) = 1.85, ns, η 2 = .05. A significant trend (p < .08) was obtained for group, F(1, 35) = 3.48, η 2 = .09, whereby those with ADHD committed more PAEs than controls (adjusted means: 7.80 and 5.67, respectively). There was also a significant trial block by diagnosis interaction, F(2, 70) = 6.23, p < .01, η 2 = .18. Planned contrasts of group means within each trial block indicated that groups did not differ in PAE frequency in Block 1, t(36) = .18, but did differ in Block 2, t(36) = 2.55, p < .05, d = .80, and Block 3, t(36) = 2.29, p < .05, d = .72. In both of these latter two instances, those with ADHD committed more PAEs than controls (adjusted means: 7.76 and 4.34, respectively, for Block 2; 6.41 and 3.67, respectively, for Block 3). Parent-and youth-rated anxious/depressed symptoms were moderately correlated in this sample (r = .55, p < .001).
following punishment feedback entered in the second step. 739 In none of these analyses did reflection on reward emerge 740 as a significant predictor. However, in each instance, reflec-741 tion on punishment feedback predicted PAE frequency after 742 the influence of reflection on reward was removed. Reflec-743 tion on punishment feedback significantly predicted PAEs 744 during Block 1 [F(1, 38) 
750
Given these findings, we again examined PAL as a func-751 tion of group (i.e., ADHD vs. control), this time with re-752 flection on punishment as a covariate, as the above find-753 ings raise the possibility that the effects that involve the 754 group variable may be entirely due to response reflection 755 tendencies following punishment feedback. When this was 756 done, a significant effect for the covariate was observed, 757 F(1, 38) = 13.40, p < .001, η 2 = .26. There was also a sig-758 nificant effect for group, F(1, 38) = 8.60, p < .01, η 2 = .18. 759 Those with ADHD committed more PAEs than controls (ad-760 justed means: 8.16 for ADHD, 5.48 for controls). There was 761 also a significant within-subjects effect for trial block, F(2, 762 76) = 14.68, p < .001, η 2 = .28, and a significant trial block 763 by group interaction, F(2, 76) = 7.43, p < .001, η 2 = .16. 764 For the within-subjects main effect, adjusted means for 765 each trial block were significantly different at p < .05: 766 Block 1 = 9.00, Block 2 = 6.36, Block 3 = 5.11. Planned 767 contrasts related to the trial block by group interaction re-768 vealed that within Block 1 there was no significant differ-769 ence between groups, t(39) = .72, ns. However, for Block 770 2, there was a significant difference in PAE commission be-771 tween groups, t(39) = 3.51, p < .001, d = .91, whereby those 772 with ADHD committed more PAEs than controls (adjusted 773 means: 8.30 and 4.41, respectively). Similarly, there was a 774 significant difference in Block 3 PAEs as a function of group, 775 t(39) = 3.35, p < .01, d = .90, with the ADHD group com-776 mitting more PAEs than controls (adjusted means: 6.83 and 777 3.40, respectively). Overall, the group and group by trial 778 block interaction effects observed in our primary analysis 779 were preserved even after covarying out the influence of 780 reflection on punishment feedback. These findings suggest 781 that ADHD diagnostic status and reflection on punishment 782 feedback are significantly and independently related to PAE 783 commission. whether the participant met DSM ADHD diagnostic criteria.
784
Association of reflectivity with other relevant variables
798
In the analyses presented in this section, ADHD symptom 
802
As evident in 
838
Covariance analyses that examined the potential influ-839 ence of IQ, ODD/CD symptoms, and the experience of anx-840 ious and depressed mood indicated that differences between 841 ADHD and control groups in PAE frequency generally re-842 mained even when common variance associated these vari-843 ables was statistically removed. The observed inverse associ-844 ation between IQ and PAE frequency is consistent with find-845 ings reported in Hartung et al. (2002) . While the control of 846 IQ as a possible influence resulted in somewhat weaker find-847 ings, a significant group by trial block interaction was still 848 observed. Additionally, although ADHD and ODD/CD syn-849 dromes demonstrate significant comorbidity, findings from 850 this study as well as others (Hartung et 
901
Reflection on responses in terms of their associated con-902 sequences may facilitate the rule-generation process, or con-
903
tribute to the refinement and accuracy of rules. In the ab- Patterson et al., 1987) . These find-923 ings suggest reflection on behavioral outcomes is a skill that 924 can be learned, and that behavioral disinhibition associated 925 with ADHD can potentially be mitigated to some degree 926 if the child or adolescent is successful in applying a "stop, 927 pause, and reflect" rule before engagement in further ongoing 928 behavior.
929
Findings and conclusions associated with this research 930 should be considered along with some caveats. For example, 931 the sizes of the ADHD and control samples were relatively 932 small, which may have accounted for some of the insignif-933 icant trends that were observed. A related consideration is 934 that a number of planned contrasts were performed in the 935 course of data analyses without the application of correc-936 tions on the critical alpha levels to reduce family-wise Type 937 I error rates. The application of such corrections would have 938 resulted in a loss of statistical power (Keppel, 1991) . Be-939 cause of already existent concerns about power related to the 940 relatively small sample size, and the increased likelihood of 941 committing a Type II error, we elected not to perform such 942 corrections. Consequently, analyses that yielded marginal ef-943 fects, most notably the covariance analyses that controlled 944 for the possible influence of IQ, ODD/CD symptomatology, 945 and anxiety/depression, should be regarded with a degree of 946 caution.
947
One control participant and five of the youth diagnosed 948 with ADHD and were maintained on non-stimulant psy-949 chotropic medication that could not be ethically discontin-950 ued for purposes of this study. The extent to which such 951 medications interacted with study variables cannot be de-952 termined. Control participants and those with ADHD were 953 also recruited from different sources (local schools and a 954 service agency, respectively), thus raising the possibility that 955 group differences, when observed, might be related to refer-956 ral source rather than diagnostic status.
957
It also is possible that non-task related behaviors were 958 responsible for group differences in PAE frequency. It has 959 been observed, for example, that youth with ADHD will 960 often report high rates of task-irrelevant thoughts during ex-961 perimental procedures (Shaw & Giambra, 1993) , and that 962 such processes may account for observed group differences 963 in PAE frequency. Irrelevant thinking, however, is unlikely 964 to be strongly associated with PAEs in the present research, 965 as the rates of OEs among ADHD and control youth were ap-966 proximately the same. For both groups, the rate of OEs was 967 relatively low, which suggests that both groups were equally 968
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J Abnorm Child Psychol engaged in at least some aspects of the experimental proce-969 dures used in the present study (Trommer et al., 1988 Kaufman, J., Birmaher, B., Brent, D., Rao, U., Flynn, C., Moreci, P.,
